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(57) ABSTRACT

A writing device includes a writing pen and a light emitting
diode display panel. The writing pen emits three different-
colored optical signals. The light emitting diode display panel
includes a control module and a plurality of pixels. Each pixel
includes first, second and third light sources, first, second and
third light sensing elements, and a touch element. The first to
third light sensing elements are configured to receive the three
optical signals and generate first, second and third selective
signals, respectively. The touch element generates a control
signal when touched by the writing pen. According to the
three selective signals and the control signal, the control
module selectively turns on the first light source, the second
light source, and the third light source.

16 Claims, 4 Drawing Sheets

/—10

12

14 140

- 16

160



U.S. Patent Mar. 8, 2016 Sheet 1 of 4 US 9,280,216 B2

10 II
Y

FIG. 1



U.S. Patent Mar. 8, 2016 Sheet 2 of 4 US 9,280,216 B2

10
" /o

T T |

\ L[ LN
/ o _ 150

LN\, ™

/] / [ 135
/
N
17
13 - 16
14 160

140

FIG 2



U.S. Patent Mar. 8, 2016

Sheet 3 of 4 US 9,280,216 B2

22 ] / c0
21 “EI&(# c4
\ |25
23— At
L—27
NP ——26




U.S. Patent

20
\

Writing pen

15

16 —

FIG. 4

Mar. 8, 2016 Sheet 4 of 4 US 9,280,216 B2
14
I
First light /11
sensing  — 110 n -
element First light
\ source 15
Second. light Control Second light
sensing dul
clement module source 13
Third light Third light
sensing source
element
Touch
element
17 —



US 9,280,216 B2

1
WRITING DEVICE HAVING LIGHT
EMITTING DIODE DISPLAY PANEL

BACKGROUND

1. Technical Field

The disclosure generally relates to writing devices, and
particularly to an electronic blackboard having a light emit-
ting diode display panel and a writing pen.

2. Description of Related Art

Conventionally, a plurality of information is chalked on a
blackboard. A lot of dust is generated when writing the
chalked information on or erasing the chalked information
from the blackboard. The dust not only pollutes the environ-
ments, but also is harmful to human health.

What is needed, therefore, is a writing device having a light
emitting diode display panel and a writing pen to overcome
the above described disadvantages.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the present embodiments can be better
understood with reference to the following drawings. The
components in the drawings are not necessarily drawn to
scale, the emphasis instead being placed upon clearly illus-
trating the principles of the present embodiments. Moreover,
in the drawings, like reference numerals designate corre-
sponding parts throughout the several views.

FIG. 1 is an illustrating view showing a writing device in
accordance with an embodiment of the present disclosure.

FIG. 2 is an enlarged view of a part II of the writing device
in FIG. 1.

FIG. 3 is an enlarged view of a writing pen in FIG. 1.

FIG. 41s a block diagram showing the relationship between
the elements of the writing device in FIG. 1.

DETAILED DESCRIPTION

An embodiment of a writing device will now be described
in detail below and with reference to the drawings.

Referring to FIG. 1, a writing device 200 in accordance
with an embodiment is provided. The writing device 200
includes a light emitting display panel 100 and a writing pen
20 to write words/marks on the light emitting diode display
panel 100.

Referring also to FIGS. 2-4, the light emitting display
panel 100 includes a control module 110 and a plurality of
pixels 10 arranged in a matrix. The number of the pixels 10 is
determined by an area of the light emitting diode display
panel 100. An increase of the number of the pixels 10 will
improve a viewing quality of the light emitting diode display
panel 100.

Each of the pixels 10 includes a first light source 11, a first
light sensing element 14 and a touch element 17. In this
embodiment, each of the pixels 10 further includes a second
light source 12, a third light source 13, a second light sensing
element 15, and a third light sensing element 16. The first
light sensing element 14, the second light sensing element 15,
the third light sensing element 16 and the touch element 17
are arranged in a matrix. The first light source 11, the second
light source 12, the third light source 13, and a whole of the
three light sensing elements 14, 15, 16 and the touch element
17 are also arranged in a matrix. In this embodiment, the first
light source 11 emits red light, the second light source 12
emits green light and the third light source 13 emits blue light.
The first light sensing element 14 is corresponding to the first
light source 11. The second light sensing element 15 is cor-
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2

responding to the second light source 12. The third light
sensing element 16 is corresponding to the third light source
13. The first light sensing element 14 is configured to receive
a first optical signal and generate a first selective signal to the
control module 110. The second light sensing element 15 is
configured to receive a second optical signal and generate a
second selective signal to the control module 110. The third
light sensing element 16 is configured to receive a third opti-
cal signal and generate a third selective signal to the control
module 110. The touch element 17 is configured to receive a
touch (pressure) signal and generate a control signal to the
control module 110. According to the control signal, the first
selective signal, the second selective signal and the third
selective signal, the control module 110 selectively turns on
one or more of the first light source 11, the second light source
12 and the third light source 13. When the three light sensing
elements 14, 15 and 16 do not receive the optical signals, and
only the touch element 17 receives the touch signal, the con-
trol module 110 will turn off the pixel 10.

The first light sensing element 14 is covered by a first light
filter 140. The second light sensing element 15 is covered by
a second light filter 150. The third light sensing element 16 is
covered by a third light filter 160. In this embodiment, the first
light filter 140 is a red filter, which only allows a red light to
pass through. The second light filter 150 is a green filter,
which only allows a green light to pass through. The third
light filter 160 is a blue filter, which only allows a blue light to
pass through.

The writing pen 20 includes a pen holder 27. An optical
lens 26 is located at one end (front end) of the pen holder 27.
A first lighting element 21, a second lighting element 22 and
a third lighting element 23 are located at the other end (rear
end) of the pen holder 27. The first lighting element 21 emits
ared light. The second lighting element 22 emits a green light.
The third lighting element 23 emits a blue light. The first
lighting element 21, the second lighting element 22 and the
third lighting element 23 are semiconductor lasers. The pen
holder 27 further includes a first light guide element 24 and a
second light guide element 25 to control a reflection and a
transmission of lights with different colors. In this embodi-
ment, the first light guide element 24 and the second light
guide element 25 are located at a lighting path between the
second lighting element 22 and the optical lens 26. The first
light guide element 24 is adjacent to the second lighting
element 22. The second light guide element 25 is adjacent to
the optical lens 26. The first light guide element 24 is parallel
to the second light guide element 25. An included angle is
formed between the light from the second lighting element 22
and each of the two light guide element 24, 25, wherein the
included angle is approximately 45 degrees. The first lighting
element 21 is located at a left side of the first light guide
element 24. Light from the first lighting element 21 is per-
pendicular to the light from the second lighting element 22.
The first light guide element 24 reflects the light from the first
lighting element 21 and makes the light from the first lighting
element 21 parallel to the light from the second lighting
element 22. Similarly, the third lighting element 23 is located
at a left side of the second light guide element 25. Light from
the third lighting element 23 is perpendicular to the light from
the second lighting element 22. The second light guide ele-
ment 25 reflects the light from the third lighting element 23
and makes the light from the third lighting element 23 parallel
to the light from the second lighting element 22. The lights
from the first lighting element 21, the second lighting element
22 and the third lighting element 23 are focused by the optical
lens 26 before they emit out of the writing pen 20. The optical
lens 26 is configured to touch the touch element 17. Prefer-
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ably, the writing pen 20 can make one or more of the first
lighting element 21, the second lighting element 22, and the
third lighting element 23 emit light.

When the writing pen 20 writes words/marks on the light
emitting diode display panel 100, the three light sensing
elements 14, 15 and 16 of the pixels 10 receive optical signals
from the writing pen 20 and generate selective signals to the
control module 110. In addition, since each of the pixels 10
includes the first light source 11, the second light source 12
and the third light source 13, the pixels 10 can emit light with
different colors. If all of the first lighting element 21, the
second lighting element 22 and the third lighting element 23
do not emit light, the pixel 10 will be turned off when the
touch element 17 of the pixel 10 is touched (pressed) by the
optical lens 26 of the writing pen 20. The first light source 11,
the second light source 12 and the third light source 13 do not
generate any light and the pixel 10 appears black.

It is to be further understood that even though numerous
characteristics and advantages of the present embodiments
have been set forth in the foregoing description, together with
details of the structures and functions of the embodiments, the
disclosure is illustrative only, and changes may be made in
detail, especially in matters of shape, size, and arrangement of
parts within the principles of the disclosure to the full extent
indicated by the broad general meaning of the terms in which
the appended claims are expressed.

What is claimed is:

1. A writing device, comprising:

a writing pen, comprising a pen holder and an optical lens
located at one end of the pen holder, the writing pen
being configured to emit a first optical signal of a first
color, a second optical signal of a second color and a
third optical signal of a third color;

a light emitting diode display panel, comprising:

a control module;

a plurality of pixels arranged in a matrix, each pixel com-
prising a first light source for generating light of the first
color, a second light source for generating light of the
second color, a third light source for generating light of
the third color, a first light sensing element, a second
light sensing element, a third light sensing element and
a touch element, the first light sensing element being
configured to receive the first optical signal and generate
a first selective signal, the second light sensing element
being configured to receive the second optical signal and
generate a second selective signal, the third light sensing
element being configured to receive the third optical
signal and generate a third selective signal, the touch
element generating a control signal when touched by the
writing pen, according to the first selective signal, the
second selective signal, and the third selective signal, the
control module selectively turning on the first light
source, the second light source, and the third light
source.

2. The writing device of claim 1, wherein the first color is

red, the color green light, and the third color is blue.

3. The writing device of claim 2, wherein when receiving
the first selective signal, the control module turns on the first
light source to make a corresponding pixel emit red light
when the touch element thereof is touched by the writing pen.

4. The writing device of claim 2, wherein when receiving
the second selective signal, the control module turns on the
second light source to make a corresponding pixel emit green
light when the touch element thereofis touched by the writing
pen.

5. The writing device of claim 2, wherein when receiving
the third selective signal, the control module turns on the third

25

30

35

40

45

50

65

4

light source to make a corresponding pixel emit blue light
when the touch element is touched by the writing pen.

6. The writing device of claim 1, wherein each of the pixels
further comprises a first light filter, a second light filter, and a
third light filter, the first light filter covers on the first light
sensing element and only allows the first optical signal to pass
through, the second light filter covers on the second light
sensing element and only allows the second optical signal to
pass through, and the third light filter covers on the third light
sensing element and only allows the third optical signal to
pass through.

7. The writing device of claim 1, wherein the writing pen
further comprises a first lighting element, a second lighting
element, and a third lighting element, the first lighting ele-
ment, the second lighting element and the third lighting ele-
ment are all received in the pen holder, the first lighting
element generates the first optical signal, the second lighting
element generates the second optical signal, and the third
lighting element generates the third optical signal.

8. The writing device of claim 7, wherein the second light-
ing element is located at the other end of the pen holder away
from the optical lens, a first light guide element and a second
light guide element are located between the second lighting
element and the optical lens, the first lighting element is
located beside the first light guide element, the third lighting
element is located beside the second light guide element, light
from the second lighting element passes through the first light
guide element and the second light guide element and emits
out of the writing pen from the optical lens, light from the first
lighting element is reflected by the first light guide element
and then passes through the second light guide element and
emits out of the writing pen from the optical lens, light from
the third lighting element is reflected by the second light
guide element and emits out of the writing pen from the
optical lens.

9. The writing device of claim 7, wherein the first light
guide element is parallel to the second light guide element, an
included angle between the light from the second lighting
element and each of the two light guide elements is approxi-
mately 45 degrees.

10. A light emitting diode display panel, comprising:

a control module;

a plurality of pixels arranged in a matrix, each pixel com-
prising a first light source for generating light of first
color, a second light source for generating light of sec-
ond color, a third light source for generating light of third
color, afirstlight sensing element, a second light sensing
element, a third light sensing element, and a touch ele-
ment, the first light sensing element being configured to
receive a first optical signal and generate a first selective
signal, the second light sensing element being config-
ured to receive a second optical signal and generate a
second selective signal, the third light sensing element
being configured to receive a third optical signal and
generate a third selective signal, the touch element gen-
erating a control signal when touched by a writing pen,
according to the first selective signal, the second selec-
tive signal, and the third selective signal, the control
module selectively turning on the first light source, the
second light source, and the third light source.

11. The light emitting diode display panel of claim 10,
wherein the first light source emits red light, the second light
source emits green light, and the third light source emits blue
light.

12. The light emitting diode display panel of claim 11,
wherein when receiving the first selective signal, the control
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module turns on the first light source to make a corresponding
pixel emit red light when the touch element thereof is touched
by the writing pen.

13. The light emitting diode display panel of claim 11,
wherein when receiving the second selective signal, the con- 5
trol module turns on the second light source to make a corre-
sponding pixel emit green light when the touch element
thereof is touched by the writing pen.

14. The light emitting diode display panel of claim 11,
wherein when receiving the third selective signal, the control 10
module turns on the third light source to make a correspond-
ing pixel emit blue light when the touch element thereof is
touched by the writing pen.

15. The light emitting diode display panel of claim 10,
wherein each of the pixels further comprises a first light filter, 15
a second light filter, and a third light filter, the first light filter
covers on the first light sensing element and only allows the
first optical signal to pass through, the second light filter
covers on the second light sensing element and only allows
the second optical signal to pass through, and the third light 20
filter covers on the third light sensing element and only allows
the third optical signal to pass through.

16. The light emitting diode display panel of claim 10,
wherein when the touch element of a corresponding pixel is
pressed by the writing pen and the first light sensing element, 25
the second light sensing element and the third light sensing
element receive none of the first optical signal, the second
optical signal and the third optical signal, none of the first
light source, the second light source and the third light source
generate light and the corresponding pixel appears black. 30

#* #* #* #* #*



